On the ability of rats to discriminate between microstimulations of the olfactory bulb in different locations.
An investigation was made into the ability of rats to discriminate between electrical stimulations applied to the mitral cell layer of the olfactory bulb in different locations. Water-deprived rats implanted with permanent electrodes were trained to use single- or multi-site microstimulations as discriminative stimuli for selecting a palatable solution without tasting it in a two-choice test. Spontaneous reactions of the animals to stimulation with sinusoidal currents higher than 3 microA per electrode resembled sensory arousal. All rats were found to discriminate between the effects of concurrent microstimulations applied to bulbar sites separated by 500 micron. Changing the current intensity in the range 4-20 microA had no detectable effect on the discrimination. Discrimination was still possible, with a few exceptions, when electrodes were separated by 250 micron and even when they were closely adjacent. Spatial resolution of discrimination seemed not to vary in different regions along the rostrocaudal axis of the bulb. The discrimination of patterns of simultaneous stimulation at several sites was also investigated. Different multi-site patterns were easily distinguished, even when their respective components were closely adjacent or when some components occupied the same area. The findings are discussed with reference to the concept of spatial coding of odours in the olfactory bulb.